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Gallium arsenide single crystal wafer has surfaces formed as a substrate for 
growing an n-type layer and a p-type layer by means of liquid phase epitaxy 
using silicon as amphoteric dopant 
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Abstract 



Gaiiium arsenide single crystal wafer has surfaces formed as a substrate for growing a QaAs- or AiGaAs-layer of n- 
type and a GaAs- or AlGaAS-layer of p-type by means of liquid phase epitaxy using silicon as amphoteric dopant 
The surface opposite (1 00) is tilted by 0.02 deg - 0.2 deg . Preferred Features: The surface opposite (1 00) is tilted 
by 0.03 deg- 0.15 deg. 
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a A s Xi4 A 1 G a A s ^IK^-fftfflxhf 
S-li:^^y><^GaAs*eftSSX'*>'^T. ilOO 
®/>>^>0. 02- 2- iaS^LTt^^^^ltSrW^i: 

[111^^2 } S i HwN->^ h LT nSi: p^^G 
a A s X{i A I G a A s ^KSrSMJil? S^-^/WfiR^ 
$^$Jti^5^GaAa^aS«T«>-:>T. UOOl 
ig*^fcO. 03' -0. 15- «*4LTl^SCtt«fS 
k f ^aWt« 1 (lfB«<^G a A s^fl^XVN, 

[t9^)S3] {1001 ®**4.0. 02- -0. 2- 
ffi^L'ri*>&GaAs*SS,ft'>X^N<?5±CS iSrHW^ 
LTnMkpS^OGaAsXaA lGaAs»K 

[?9a?^4 3 (100) ®*-40. 03* —0. 15 
v^i^hfcUTnatpS^OGaAsXIiA 1 GaAsS 
*«3iCiatt<75G a A saffixejJ^^v'-r/l-^X^N, 

[OOOll 

(LED) {iGaAs3g«<0_b(Z^3^^- *^ 
PSiiGaAsXt?:^^Je^*^-r7^^:n^^icR^1r■&*^. §l^tc 

#«rv%. /iA»«>GaAs-r^sMAc0^8amxe*«7ar>t:: 
fS^^t^j^-^l^ . GaAs^Sa-YVr/^y ^^^GaAs^ 
ISA (Eai>liGaJE«SftA8iS*W^^>) 3^<?>*^ru v 

liaE*«Ji^3 3^;UX:if- (LEG) IC^i>xm^ 

&«.v^ti { 1 1 1 > :;&f434cfiifiS-tf:*e 
[0 0 02} zzvm^m^mt (-) 

C 0 0 0 3 J >f Vsr y h < OTJ LJt iy(^TX^ -y 
GaAstf^lR®** (0-1-1 ) >^> 

h^m (1001 tig35ts^^±tis:3£'r'6.*^^>T 

«>«i. (100) rX:^ yh^:t.?\i:mwmm. ^-yt: 



A s ii 1:^ ^ J: TJgifi tr X *3|r 
A'/^'>xy^i:t-^. ^::*-Ca'>xyNgB^|^tcJ:oT 

[00041 3(ESBP^Jixtr^xyN^fiajtt6&ie<?5as:fi 

icB8r&, *il^:T^tt!|*t?>afflfc:R8S53C^*«i, GaAs 

imv£<^m(rz:9>^ s i K-r^§ ,r t ^tm^t-t 

[0005] 

[«a!5(^t:0f$f1f] GaAs^^x.^s^i^'A-^^b {100)® 

'ifi^ikti^. ^<giTM 1 00 ) 

-?-*t36*4>±^<?>^'tt<J05Et^(i'H-a-f S^:V^^Ckr 
[0 0 06] <Di|#l«e57-12 21^ r^tyyi/-*-/:? 

tt> ; ®Cffl^. «±>StHJ:. ^xtffc}* { 1 

00) f)^i^3&r-7A^t:GsLA&^:siJ^i3^ttmT. 

— :>OGa As »^Ji^siO±{C (10 0) (OWL 
(100) +3- -7- tfD®S:3feSW^*i:g-:>Tt> 

TaEf*J:«*i8ffixtfT-S3fc5R^?£:f^l» 
^. ?S^xt:fc UTJift<^T' (10 0) ^x,J\t^iSOL 

[00 071 ©*#ifS»7-3 0 2 74 0'^ r?S*extf:$^ 

mmt. ^^^Gi^ABmsLifih\^'7y:^tLx±o^ 

0. 5" fcid^x.r0. 2* iwM^^>'^*^h^<-^'<S 
^ik^SS-f^. ZnK-rp^ (100) GaAsSS 
T (1 00) ±0. 2" . Si H-rn^ ( 1 00) ± 
0- 2' GaAs3£Sto^ t^0S:ilSUT»'^'5>c m 
(i«v^T^^'5:v>coTt>«*^>'5:v\ (ioo)>^Y^h*« 
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100 0 8} ®^m^9-180 5 2^ rxl^^^S^-v 

ffiRStS L E DtfO)ti>^tC pM^5rffll^^> i: J^T V ^ 
^. pSGaAsS5^<0±t;:pSGaA I Asji^^-y 
KSs pSGaA 1 AsgttJi. nSlGaA 1 Asi^^ 

pSGaAsS«&9feiSf<*U7^43S®*>fe5feSrlR 
Offl-rri:3J?*rSt^J:3(c:fr^», ©tltpSGaAs^ 

fi*5^3t?^^T*^. pS^'7yKS3i»<®V%(l00ii 

mtLb) J^pSaig*^ (10 0) K-C** 
t^X\^^&. 4:Com@tLZ. (100) i^>^b<?) 
X'^S *^I2 ( 3 ^ & ^0 ytf h a T V ^ ^ . 

[0009] ^ (lOO)X^»>ht'".Wfim&i-^f:: 
^r^o J 

[0 0 10] -:>i OpSSStCpMQaA 1 As^^y 
K««rJtl^^dp.i^^/W^^S-ti:«»fc& (1 OO) 

fl^I»<r:^!^t-. bf(*| [ 0 J 0 ] ^ afS [ 1 0 0 ] s-ifo 
A^0. 25- ~2- Hgtt. c?a [00 1 ] €ra|» [ 1 0 
0]:S-Ifi3^0- -2- ffiJtJ^pMGaAs^fiS'ffi'S/^ 
$:t"i:±?SLTV%-&. ^fh??l5S<±0. 2 5' -2. 8 
• f*^. Ci0^thJL\i:$^^i-'YJU&^m (100m 

TV^^, C:nJ4:pffiGaAsaS«f=ilOO/imJa±ct)P 
SGaAlAs:^^^^ HiB*rfi6^S-*^^^r*«» . I» 
V%xt®«-iE^axeT««S*«»«^l* ( 1 0 0 > s« 
J5^iv^U. MOVPE <^r«A«^tBxfc:) 
(1 00) A^i^l" l;i±«V>;^:GaAs3S«Sr<S3^S 

«eS*::KU. (1 OO)*^^*^;^^;^^^^^-^*?^^ 

[00 111 i3)#raS5 9-l 17 1 1 1-^ r^t^jjjifi 
*«wOSRffi««ffij W8SA ! H^mSfis^Att. 
« ; m^m. n^GaAsffi 

eSLfeSl^fet-^). Si H-rnSGaAs (lOO)S 
«0±fc:TeH-7'nSAl GaAs^^ y r> 
K-rngGaAsJgtta. GeF-rpSAlGaA 
s^J'^'vH®. Ge K-rpSGaAs3y:?^b®S: 



[00 12] ^ff^rA^iinSGaAaSKk. Te 
K— rnSA 1 GaAs^^^vHiB^®fc:SB&r*kL 
TV^^. LEDr(ii:<LD'CA^.3&*^^MO$S^;^ 
aWSTfe*. (10 0) i^VX W^?fi«S» 

( 100) *^^i' «ttl.<oir>-av^tW'^-cv^^. (1 

00) +1' <0S i K— rnSGaAsS^cOJi^. T 
e b'-rnSA 1 GaAs^^v 

¥ffl5r®tJ6M>i:3£'^Tt'i&. —jKiC (1 00) + 
O. 2- -^5' ^ffiV^^-i-oTt^^. 
[0013] (E^fmi2Q 14246-^ ritf:$':i^^v'-y 

: ^7jcetl^. nMGaAsS£«0±CCS 1 

K-:?"A i GaAs®$:fffiffixb^:f^dfi^^;l.^^^^, 
g«<?5 H-y^>- J: 0 P n ?&g^5-fNK LT LD ^ 

-^^B^. GaAs3l«Sr ( 1 O 0 ) sCi^i^O. -5" 

a>-®k3ai>. ii^ttT^cos 1 ?tffiv^-c 1 ffiico^ifefi 

!BD^::;;'t>Tpnlg^$^f^L.TV>-5>o iO^T^a^fc 
^^|». GaAs®«^0®»ffi^ (10 0) s&^^^-ri^ 

t^h. K«tt<?0pnlfr^*i^5^<?5J:5;ijaDV^pn^ 
;:>^SW>:^I^ti5Rt/^a3l.)^c3^copn«'^S«?^ 

t>^^"c-f '^X'eM^w^t:'v^-&. GaAsaeK ( i o 

0) (CIS i *rb*-^N-xSi:-r4A 1 GaAsfl(*^^S 

«6ffi(::i0xtfT>xyN^<'^^7&5. ( 1 00) i^-vJthO 

nt^<2mfz^&t>h9!^^9LtLXitt^\,\ c: 
it*:R5<r?t!i>^t::^tfOM*fflSr ( 1 0 0 ) 0 . 5' 
-5' 5' m:««?»;&-fr&i:xe 

0. 5* v^MS4fttfO;*^. ^:hX^^-»^'f 

t;-X:J^*t5g^Lrt*ai:3i-^TV>-S. 0. 5- com^ 
>{^X-7m.^-iU^^\tXt^^. ^S3&55 0jumJ:0 

[00141 

[0015] wmji\r9^i^\fvmt\^^^\ismim 
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[0 0 16] *«Bflti9S^$fLED^®fcL-CtfDSi 
rOaAsXt^^x^^NS^j^^H^^. AlGaAs. G 

jafflxtf(::J:-^r S i 5: -r^{f iaSStfttc J: 

hX'h . WiefJi«&?3mKtii3r 6 J: a fc:asfin^-& . a i 
G a A s A 1 G a A s *«»«tC<t 

[00173 [S i K-rOaAs-LPEffi] 

1. «JSO*S'^nSGaAs'7xyMi;. Jft'f^cT^T^xyN 

JlXMJXtiffAU'C^j^- ;^7>f:^-(:r{iGaAs. Si 

jfi^BSSfejajK (0) : 9 5 or.) *:taiur7&>A>-©i*ra^ 
I. «^miB#faes(b-c) -fco^^coiss^-jm 
X. tmLtiosimm^^mT^zb(.zi->xQ^m^ 

tGaAs^^x/N^riSttS-^?., «^S^SS^^•mTtia 

[00 183 2. ism. ^'^tia^^iSTS-li:^. 2 
xr/^^-S-C/^s^-Cft^.. Ga^c7)«SS]iRK3£;«(S 
TT3><0t:\ GaAs^&KiCS i i^^ftji: L-C*A/:f 
GaAsXtr:^:^vA-;i/iB*«»rai-r& (jScd) • Ga 

Asxtf^dfi^^;i.a<5o+tfr)s aa*<iSt^^s<4 

ii:LTte^4't'Gat?)f4afc:A«>?tri^. F-^--t^r 
xt:^^>'-r;^®JinSli:^:-&* nSfGaAsXtr 
GaAs'^xyNfciGaAs tS Lrt4«« 



jSfE*cOGaAs. S ijeJK36<T30**. as 
^T*fro<i:. GaA3(??l6?0}8ffit)T*<&. xtTjS; 
StC J: Tj5^S G a A s fiKWiiJK*^^ L < 

[001 9 J 3. ^^b^TejSreRKSJKTc (»8 5 0 

•c)c^-&. c— era(i^ii&iaciov^-c*>&. ^ct 

S i OtS«»WSIfei^S . C*tJl'e(r^t^L?tGaAs{i 
nM. Jlfr^-^bfitS-rStfOlipSGaAsC:?!?*. n!> 
^>«*J e rSSS U S G a A s ®j&<p n^fcr^-S (3J 

[00203 4. G^As:3i\:^^i^'\^jvm^<0SiU 
iaJST;&*<St%B# (T<Tc) liifcLTJSft^T'AstfO 

lSt3 p SiOG a A s /ijt^^^r 4> . 
[002 1 3 5. W^COjftK (Tg) *-C?^J|1U. Ga 
jSffitGaAsaSfet^SiSii-^ (S#.) . iOB*^r 

[0 0 22 3 S=mxl:^^:Sri^A^/U <LPE> GaA 
s { 1 0 0 ) Bi-C^lee^J: 54fi£^Sr4T5«^. mi 

<r>msmfi (10 0) *>ii>±# <'^'C^^«»*i^(i. fife 

i4'&^^< (100) ®(::iav^tcO^{feSLT^3^v:. 
m^hhi^\t^ifi^j:\^¥. AAi^^mijmt 1 1 0 
0\^<OTh^. J:0^«^lc:{±GaAs-f ysTy hSr 

00) i>V:^btfDMt:^tL-C*^ (W. 4*83^7-3 0 
27 4 0-?-) ♦ 

[0 0 231 <100) £^YyCV«^S««r«fflt>tXt 

i^i>^. nSGaAsaie^±(znSGaAsStr^|^A 
-^tl, $fe^'5'^OJit3p^GaAsjB^S>-&, tSmJRq 
i,zmtiXhmHf^G^AsmLX'$>i>. l&QrlZl^ttl 
«.g?«^<ngGaAs«Tfc&. » r s ^g^^iX^IS^J- 
^pMa a A s JiT#)^ . iE*c??«^iftrai:ia'^(t 
^itf5r^>'SrV\ tc?>;t^> (100) £/Y-?tb<OS«Sr 
iSffl L 7^!X e ^ ^ ^ NCO J^ta r «i*f<T^E F 

GH I J(?3cJ:3l=4Wlltt3&<^TV^&^ 
[00243 IZmtTy^nmO a A 5«tfO;?;^q r « 3 
6>um"C&&. pSGaA5aoS^li4 2^(inTafS> 
-:>^>Da®*^^pnfiF^<08iS(±4 2^m'Cab&. 
tZ^ffi. GHCO&^Ti±pnn^^ii'^h±izm->X 
*50affl*^62Ojumtc5r^TV^4. ttt)OJwn^*f 

2 0Mm±(,Z'mX^'^^C0Vhh. m^^ifi2MTn< 
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ft^::^rfi3&::«ffi&<»*^^5{r«G F.HI 3MOp 

HraaS*«S::4,5r^^tfOt*«*U5:V\ npnpflJ^SJi 

Z<7>mX'\iGF<7>m^it6 0 0 JUL HHi9 0 0 

^<7>^^U2l0 0Mmc^m^^h^ti, i-^i:pn^ 
-&S^tc:J:*::f:aSPi)-<0«^ G Hti.r <50m'«i 3 6 0 0 

[0026] 5 ^oiiy^^:T.j\co^Ml^iiZ { i o 
OJ ±0. 0 2' ^cOS:^^Sri*-57tii;®-CJ:e:^^^ 

i^A'yunfc'^-t^fc^<isn^. ii-eo. 0 2' tv^a 

[0027] 

Vbh LTaMxe;^ri^f5^^;i,a&t-j:-,-cp niS^^^J 

Asil«^iL.T ( 1 00) 36*^<^ja^ft03&*O. 0 2- 

— 0. 2- 'C*^t<oS:fflVi«J:'5Cr^ <o. 0 2" 

^^oih^mz {100} i^'^y^h^Ei^<^v{i^< 

•C. { 100} J^^<^^(w0. 0 2* -0. 2' ^©-C 

«JBrr^J:3*rf^.co-cab&. ffl(t&*^a*± [l l 0] 
-eti c 1 0 1 3 cm] ^o:^{at!'^)at^. if 

^^H«^i!'>f&^l^*<ffiT-^-&. 0. 10* tlh-C^fO 
-C»&fct:^-6» 0. 2- ia±'Sr'^^t3«*fflK«iO 

[0 0 28] L35i*t, «^fl©3&^5t#v^taffi(?0;2:7^'/ 



filihUyy:^a^&^JRLX. 0. 0 2* -tai)-^ 

0. 2' --cr^tV^acfct-^Sr^^. 

[00291 

fSL. (1 00) >'>xh;b>^>o. 0 r ro««^«0 

SrO. 2 5- ^•ri8^L/;:^x^N*«9£i3L. S i K- 
rOa A sigSrXtf^^i^^/UfiS^^^l^p nffi-^:^fle» 

i*et^*>>), 0-0. 25- oH-c. 0. 0 1- 

(%)T&^. ^^^^<^^^\^^^^X—:>Xhpnm^ 
C^m^t^Ai^ii. -^iif^lfttiS;^^* png^^^gp 

[0030] (100) hc^i^3 

2%fcl%3fliVvg?MpnJg^«^^Tfto;t* (10 
0)±0. 0 1- (7yf^ltZhpnK^l^<^^m^<2 
7%hhi>. (100) ±0. 0 2* ^-8%^-*-??^, 

m^Bifio, 0 2* ^mx.hbim.pn^-^io^t^mf^ 

;&*0. 0 5- <?)%&tc:0. A%^Wr^h. 0. 0 2* 
$r«i.O. 2 5- *rpn«^«<!05l*ti?&tr^tfi?5r 

C0031] :i<!0^o\zmm^mf^ {100) iy^h^ 
ix^#3i-pniJf^S»*iii^<*«.* U*»U. SE^tf^m 

[0032] tU:co»*J: 9 . p nl!twi=< tJ^flSJt?^ 

^jL/\^^^tzmz\t. mscmi^^ u 0 0 } 

0. 0 2- -0. 2- <^jKt«"tJ:3fc:«J»3a3it<^J: 

[00331 ilE^^DJ: 3=S:K»=3:p n»^»3S?^j^*$ 

^tacfiOA^T*-^. (10 0) '>XM<5:>±^e:^^ 

[00341 (1)«^:& 

t>X/NCOSffi&ABCDfc-f*. ( 1 00) i^'\';^hO 
»>X/NkV^-3Tti&#:T^tt*^ (100.) ^o'r*<:^ 
a^*?^V^-rV^^, 03ti^V^Ttf^*gSBC<± ( 1 0 
0) 'tC^^WAB. CD« (100) 

mi^^x^i^ (10 0) HA*fe«(*it7:i>6 . ^(pmm\c 
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ii#Jtt?5jm^iM*<^^?cOXf- yr (BS) **#?E^ 
;:?.7^^yrco±B<± (100) "T*^* SSHi*lR^ 
1 imThiifi. «fT& S« 1 /®»»OffiWM-{c J: 

[0 0 35) ^atffix^^c^i^^/UStCi^l^r. GaSPSa 

^. SSPd><>filttTffl±L-CGaAsJ5^SiiS^3&f 
Ga AeSiKiiC^iilLTx^ 

liWaifeH <GaAs. Si ) Sr^XOai^'^irtr*^«:^^r^q 

[0 0 36} (2)13!^:^ 

-rt^ia^:?^T-'yrj!i<SqtLir^^ )^:>/5> ( 1 0 0 ) 0± 
iC<±**>!Sr*>GaAs3&«*raiL4rV^. «6fti6ftr*i ( 1 

0 0 ) icw**^^ ^-r. iassiDti^r^ ( i o o ) 
iis . •ei?57fei^«fig:gaT'iiifiiiipm!ftT» & s i g 

si;&?As1^-<^^ra}^|'^-*J:pfc4:«. t^^>*^ ^ 

y^>'^4=^^0. AB. CDSPT14S iiapStsfirS. A 



2c7>^pn«^FGHI&}B^^^J:dtc:^^» J:0 

hif^h^^imTAi. u^iBcmx<^m^^f^M^ 

I H^Oiift{^t an- 1 (u/w)r-A&. 
[00391 iB^^T3!?<3gA'C¥SaJB CtcfeV^t S 
ij&<Gai£:iaftr#rAsSr^^-SJ:'5tc^&, 
8?C^:BCki*5(t^»pn!^^GH;5^^m$:h,S* i:tfOJ:5 

[0040] C:cOJ:aJS^^tt&/JftLfcJEU\.^tt■i^^^. 
EI 3 O J: 5 Jfcjgffi^tto 2m3^P^< ii-lf > i: 3 .r 

[0 04 1] ^tLXG9^Asmm^m^t}^t>ii, ( 1 0 

0 ) maznLx^^mmm^'yxi^mmBcoj^o^^m 

MB c ;W«E L^j:\^^i}^ ^Sltt^fiS^^ijSC: <^^i ^»rj> 

¥^i77tii:(c-j\^^x<y>i>coxhhtfi, o. 0 2* 

-f-Wd:Isl3*:*Ji^T««aAB. CD<0<100) 

m(>:^iitt^imn(r>m±m^o. 02- ^s^t'^v^oi 

[00421 *5M3(i8SHOp n^^«kt:m^Ti>ti 
MZG^AsSSii {100) i^hO. 02* —0. 2 

0. 0 3- -0- 15- m^^^f::mmi:ii'oi,<7>t^ 

^.•OtKl (100) i>^iy(^:tyTy^J\^®^. 0. 0 
2- ^0^0. 2- fc-rS(7>T'*S* L 
xmft:0 (»ilFSS2914 246-^) ;WSJjS(='6rl>* 
®t>S i K-rnS/, pSJOGaAs: Al GaAsS 
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0. 2* ?^J:LfcUTV^«. JtER<00. 2* tl^^cOW 
[0 04 31 t:5LXmi:*yTy^/V'<^tSSmi^Z^ 

C^-r ± a B C CO J: ^ ^ t <?Df T V >^tf: 

V^. Bi2OFGtf0ia#^t an 

H;&«±fi£^fl^i:. C:tliiGFOS!^^>t an- 1 <u 
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